High-intensity focused ultrasound (HIFU) is a treatment option for low-and intermediate-risk prostate cancer and more recently has been used as salvage therapy after failed radiation therapy. We present a case of local recurrence with biochemical failure after radical prostatectomy and salvage external beam radiation therapy with salvage HIFU without biochemical recurrence at 20 months.
Introduction
Prostate cancer is the most common cancer in Canadian men. 1 Although most men are diagnosed and treated early, many still have biochemical recurrence requiring salvage therapy. Traditionally in radical prostatectomy (RP) patients, biochemical failure after salvage radiation is managed with androgen deprivation therapy (ADT) to slow disease progression. We present a case of biochemical failure after RP and then subsequent biochemical failure after salvage radiation managed with salvage HIFU on biopsy confirmed prostate cancer.
Case report
A 72-year-old man presented with an elevated prostatespecific antigen (PSA) of 5.98 and a 2-cm nodule identified on digital rectal examination (DRE) in the prostatic fossa. Eleven years prior, he underwent a RP with bilateral pelvic lymph node dissection which reveled pT2cN0Mx Gleason 3+4=7 prostate adenocarcinoma with positive margins at the apex and posterior prostate. Immediate biochemical failure with a PSA of 1.0 ng/mL postoperatively was treated with salvage external beam radiation therapy (EBRT) to the prostate bed about 12 months after surgery with 6400 cGy over 32 fractions. PSA nadired at <0.1 ng/mL; however, it began to rise with a doubling time of less than 12 months. PSA rose to 5.98 at which time a palpable 2-cm nodule was noted on DRE.
Transrectal ultrasound guided biopsy of the nodule revealed Gleason 4+4=8 prostate adenocarcinoma in 4/4 cores. Metastatic workup was negative. ADT was administered for 12 months. Due to the small volume of tissue, cryotherapy was not an option. Minimal prostate calcifications and favourable distance and geometry between the anterior prostate tissue and rectal wall allowed for salvage HIFU. Salvage HIFU was performed and PSA continues to be undetectable 20 months after treatment and 11 months after ADT completion with return of normal testosterone levels.
Discussion
In the last two decades, with the introduction and popularization of PSA screening, the detection of low-grade localized prostate cancer has dramatically increased. This has led to the development of a number of alternative treatments for patients who are not surgical candidates due to age or comorbidities. Research and development of HIFU began in the 1950s with its first use as a prostate cancer treatment in the 1990s. It has become an alternative treatment for low-or intermediate-risk prostate cancer in men over the age of 70 with a prostate volume less than 40 grams. [2] [3] [4] HIFU is a non-invasive, day procedure resulting in less erectile dysfunction and incontinence than a prostatectomy. 5, 6 Additionally, unlike ionizing radiation, HIFU has no lifetime dose limit and does not increase the risk of secondary malignancies later in life. HIFU involves non-ionizing, acoustic radiation (ultrasound waves) absorbed by prostate tissue which causes heating over 2 to 3 seconds to a temperature between 80 o C and 100 o C resulting in tissue cavitation. The tissue is then cooled and the cycle is repeated. 8 In addition to being used to treat prostate cancer, HIFU is also an emerging treatment option for other easily accessible tumours, including breast, liver, kidney and primary bone tumours. 9 Currently in Canada, 90% of HIFU is used as primary therapy, while only 10% is salvage treatment. 10 Salvage radiation is the primary salvage treatment modality used for biochemical failure after RP. However the question remains of what to do with patients with biochemical failure after prostatectomy and EBRT. Traditionally these patients would be treated with ADT which delays metastasis but has no potential to cure disease. HIFU has been used as salvage therapy following biochemical failure after primary EBRT with good results in a number of studies. 11, 12 More recently, HIFU has been used as salvage treatment for local prostate cancer recurrence after RP. Murota-Kawano and colleagues reported on 4 patients with biopsy-confirmed recurrence with biochemical failure after RP, of which 3 patients received salvage EBRT. At 24 months, 2 of the 4 patients were biochemically disease-free. 13 Asimakopoulos and colleagues reported on 19 patients who underwent salvage HIFU with biochemical recurrence after RP. They reported a 10.5% immediate failure rate, and of the remaining 17 patients an additional 47% failure rate with a median follow-up of 48 months. It was determined that those with lower Gleason scores and lower PSA values had a better outcome than those patients with higher Gleason scores and higher PSA values.
14 Although these two studies provide promise for salvage HIFU after RP, further research and additional follow-up are required to better evaluate this salvage therapy.
With an increasing number of men diagnosed and receiving prostate cancer treatment earlier in life, biochemical failure and salvage therapy are becoming more common. Biochemical recurrence-free survival ranges from 47% to 72% at the 10-year follow-up with biochemical failure requiring further treatment. 15, 16 HIFU may become an important salvage therapeutic option because it is non-ionizing, minimally invasive, and has the potential for a curative outcome. 7 
Conclusion
HIFU is predominantly used as a primary treatment or as salvage treatment after EBRT. We presented a case and brief literature review of salvage HIFU used after RP and failed EBRT. Due to the low morbidity of HIFU and the promising early results from two small studies, HIFU may be considered a viable treatment option as a salvage modality for the rare occasion of biopsy-confirmed disease recurrence after RP and failed EBRT.
